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Construction of the much-anticipated National Ecological Observatory Network (NEON) is now under way. The continent-wide observatory-the first in the United States-was more than a decade in the planning (nurtured in the early stages by AIBS) and involved input from thousands of biologists and ecologists. (For background, see Senkowski's article in the February 2005 issue of BioScience [55: 106-112] .)
This spring, the National Science Foundation released $60 million in construction funds, toward a total of $434 million. Crews are preparing for tower installation at three sites: the OrdwaySwisher Biological Station in Florida, Harvard Forest in Massachusetts, and the Central Plains Experimental Range in Colorado.
By the end of 2012, 7-10 sites will be under construction, the first of 60: 20 core sites in wildland ecosystems and 40 relocatable sites that address specific questions, such as those about the impacts of urbanization or agriculture. NEON's massive data sets will be available through a free, open-access Web portal for the global community, including researchers, educators, planners, policymakers, and the public. The pilot Web portal with provisional data will come online in 2 years, with full operations expected by 2017.
In June, Krista Laursen took the reins as chief project manager. NEON's technical requirements "are very well in hand and understood," she said, with teams in place to quickly move the project forward. Laursen said that she has been impressed with the close working relationship among the scientists, engineers, and technicians. Because of this collaboration, she is confident that the observatory will meet the needs of the research community.
In May, the first flights of NEON's Airborne Observation Platform (AOP)-a key component of the observatorywent off without a hitch. The AOP consists of three instruments-a spectrometer, a high-resolution camera, and LIDAR (light detection and ranging)-each imaging the same spots on the ground. The test flights shed light on the system's ability to store and collect data while maintaining a constant temperature in flight and keeping the measurements stable and consistent with calibration. "Early performance looks very impressive," said Dave Schimel, NEON's chief science officer and principal investigator.
Also this spring, hydrologists set up NEON's first groundwater monitoring well. Water-level sensors will give new information both to ecologists doing research and to farmers wishing to track the effects of irrigation on groundwater.
This summer, the field team is developing data-collection protocols on the ground, "making sure they can produce quality data, making sure that time and personnel estimates are correct, and evaluating sample sizes to ensure variability is acceptable," said Schimel. NEON will create about 300 permanent and 400 seasonal jobs.
Together, the aerial and ground observations will give researchers access to consistent decadal measurements from across the continent over a 30-year period. In the 2011 Science Strategy report (www.neoninc.org/sites/default/ files/NEON_Strategy_2011u2_0.pdf ), NEON scientists outlined a framework for research, focusing on seven "grand challenges" (building on a 2001 National Research Council report): the causes of change-climate change, land use, and invasive species-and the responses to change-biogeochemistry, biodiversity, ecohydrology, and infectious diseases. The goal is not only to understand but to forecast the impacts of the three causes of change on continent-scale ecology. To that end, NEON will measure 14 categories of data, such as air quality, phenology, population dynamics, and microbial diversity.
"You could imagine researchers measuring genetic diversity of an insect species across forested ecosystems and using NEON data to see how that [diversity] depends on the structural complexity of the forests, productivity, and climate," said Schimel.
One of the biggest challenges facing NEON is not a technical one, but a more elusive one: stretching the imagination of researchers. "What kinds of questions can we ask that we've never even thought about before because we simply didn't have the data?" Schimel asked. For example, AOP will measure individual tree height, leaf area, and leaf chemistry. One flight could measure 15 million trees and the measurements will be repeated annually, so that changes will be observed as the forest grows or responds to a disturbance. "You're tracking changes in every single tree in that area," he said. "Our current theoretical models were never developed to work with that kind of information."
The next generation of ecologists will need to become highly trained in informatics and data analysis, he added, to take advantage of all that NEON offers.
Laurel Anderson, professor of botany at Ohio Wesleyan University, said that NEON has the potential to be a valuable teaching tool for students at institutions from community colleges to research universities. "It will allow us to compare local data [with] regional and continental data sets and [to] give students a much better sense of the different drivers of ecological processes across big scales, instead of thinking of a single site," she said.
NEON has already accomplished the seemingly impossible: The project has strong bipartisan funding support from Congress. "NEON is providing information at a large scale but in a way that's referenced to local environmental issues," said Schimel, "everything from mountain pine beetles to urban air quality. It's resulted in very effective political support."
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